Introduction
Let Ω be a bounded domain of ^-dimensional Euclidean space R n (n > 2). On Ω we consider the biharmonic equation A function u in C\Ω) is called biharmonic in Ω if it satisfies the equation (1) . In this note we shall deal with the following boundary value problems. Find a biharmonic function u in Ω such that the following couples of functions have boundary values given on the boundary of Ω:
J. L. Lions [4] treated these problems for the operator Δ 2 + / and gave solutions in case that Ω is a Nikodym domain. But in his method, the boundary of Ω or boundary functions are not referred to.
In this note we take as the boundary the Martin boundary M of Ω and define notations γ o (u) and γ^iu) for a function u on Ω as follows. If u has a fine boundary function f on M we denote / by γ o (u) and if u has φ, as generalized normal derivative of Doob [3] (in a slightly modified sense), we denote ψ by γ x {u) (c.f. Definitions 1 and 2).
Now our boundary value problems are described as follows. Find a biharmonic function u in Ω such that the following couples of functions are equal to boundary functions given on the Martin boundary M: Then we shall show that for any ψ e L\μ) with <p(ξ)dμ(ξ) = 0, there exists a square integrable harmonic function h on Ω with Z?(fc) < oo such that γ^h) = p if and only if β is a Nikodym domain (Lemma 8).
As an application of this fact we shall solve the above boundary value problems as follows.
Assume that Ω is a Nikodym domain, then Moreover the uniqueness of the above solutions will be shown.
Preliminaries
Let Ω be an arbitrary bounded domain of the ^-dimensional Euclidean space R n (n > 2) and G(x, y) be it's Green function with respect to the equation
We shall mention the definition of the Martin boundary of Ω. We put 
where B(M) is the space of all bounded measurable functions on M.
We also see that 
for any / and g in L\μ).
LEMMA 2. Let f and g be in L\β). Then
and so we have an inequality
for some constant c' > 1. This completes the proof. Now we set
and define two inner products on H(M) by
for functions / and g in H(M). By the above lemma, we know that ( , .) 2 is an inner product on H(M). We put ||/|g = (f,f\ and ||/|g = (Λ/) 2 
for feH(M).
Then 
Hence we see that #(M) is a Hubert space.
Definitions of γ o (u) and ^(M) for a function u on Ω
We shall define TΌ(W) an d Γi(w) ί°r a function ^ί on fl as follows. DEFINITION 
If a function u on Ω has a fine boundary function / on M, we denote / by γ o (u).
The definition of γ x {u) is a slight modification of the definition of the generalized normal derivative of u (c.f. Doob [3] ). DEFINITION 
Consider the function u{x) = H f (x) + u p (x)
, where / is a measurable function on M with D(f) < oo and u p is a potential of a measure y onβ. We assume that for any g eH(M),H g is integrable on Ω with respect to the absolute variation of y. If there exists a function φ on M such that ^(f)g(?)dμ(?) < + oo and
for any # e H(M), we denote p by γ x (v).
We shall show the following Hence there exists a unique function / e H{M) such that
D(f,g)=-\ for any g e H{M). Since H\{x) -H f (x) -\ G(x, y)E\{y)dy, we have r^H})
We set 
Nikodym domain
In this section we shall treat the problem whether we are able to find / G H(M) such that γ^Hf) = φ for any φ e L\μ) with ί <p(ξ)dμ(ξ) = 0. 
T e L\Ω) (1 < i < n) is in L\Ω). d
We set <ίy£) = (w weL\Ω) and -?-we L\Ω) (l<i<n)\ .
A necessary and sufficient condition for Ω to be a Nikodym domain is given by the following inequality of Poincare: there exists a constant
for any ue£Ί*{Ω) (c.f. [2] ).
Deny-Lions [2] gives another characterization of a Nikodym domain by setting in e S\IΩ) Δu e V{Ω) and {-Δu, v) LHΩ) = D{u, v) { for any v e i\lΩ) LEMMA 
(Deny-Lions) For any F e L 2 {Ω) with F(x)dx = 0 we can find u in N {unique up to an additive constant) such that -Δu -F if and only if Ω is a Nikodym domain.
The following lemma gives an answer to our above problem and it gives a characterization of a Nikodym domain.
LEMMA 8. For any φ e L\p) with φ(ξ)dμ(ξ) = 0 we can find f in H(M) {unique up to an additive constant) such that γι(H f ) -φ if and only if Ω is a Nikodym domain.
Proof. Assume that Ω is a Nikodym domain. Let φ be in L\μ) with φ{ξ)dμ{ξ) = 0. Then by Lemma 4 there exists a unique function f 0 e H{M) such that
Hence (21) D(/ o , g) = -J φ{ξ)g{ξ)dμ{ξ) + J H g {x){-H fo {x))dx for any geH{M).
We put g = 1 in (21), then ΪH fo {x)dx = 0 from the condition φ{ξ)dμ{ξ) = 0.
Since f 0 is in H{M), H fo eL 2 {Ω) and D{H fo ) = D{f Q ) < oo. Therefore by Lemma 7, we can find u in N (unique up to an additive constant) such that -Δu = iϊ /o . Hence we know that Δ 2 u = 0, ueL 2 {Ω) and J9(^) < oo and so by the uniqueness of the Royden decomposition of u 9 we have
u(x) = h(x) -I G(x, y)Δu{y)dy = h(x) + ^G(x,y)H fo (y)dy
for some harmonic function heL 2 (Ω) with D(h) < co. From (17), h has a fine boundary function hi in L\μ) and so h = ίf Λ , with fc' e Since tt is in N and {£Γ g g e H(M)} c ^i 2 (β), we have
for any # e ^(M). Hence we have 
, )v(x)dx
Put φ Ώ = γi -I G( ,y)v(y)dy\, and we know
Hence we can find / in H(M) (unique up to an additive constant) such that Yi(H f ) = φ υ . We put In case w is in Cj*(fl) we know that
we have D(u, w) = -I Δu{x)w(x)dx. Therefore we know
D(u,w) = (-Δu,w) LHΩ)
for any w e ^(^2) and so u is in iV. This completes the proof.
Boundary value problems
In this section we shall solve the boundary value problems described in section 1 as an application of Lemma 8. We put 
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